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Response to the PCT Written Opinion 

1) The Examiner made the following comments in the PCT written opinion 
dated April 1 3, 2004. 

A) Although claims 1-6, 9 and 10 possess novelty, they do not possess 
inventive step based on Document 1 (2001-262328) cited in the International 
Search Report. 

As the reason for this, the Examiner is commenting that the present 
invention could have been easily devised based on Document 1 when considering 
that the invention of a semiconductor element sputtering target having a Ni-2Ta- 
1Nb composition, small oxygen content, stable film characteristics, and superior 
conductivity and workability and the use of a high melting point metal as the gate 
electrode are matters of common technical knowledge. 

B) Although claims 7 and 8 possess novelty, they do not possess inventive step 
based on Document 1 (2001-262328) and Document 2 (JP1 -127638) cited in the 
International Search Report. As the reason for this, the Examiner is commenting 
that the present invention could have been easily devised based on Document 2 
which describes that high magnetic permeability can be maintained by adding Ta or 
the like to a Ni-Fe magnetic alloy. 

2) Nevertheless, the foregoing comments are based on an erroneous 
understanding of the present invention and the inventions of Documents 1 and 2. 
Thus, it is erroneous to indicate that the present invention of claims 1 to 1 0 could 
have been easily devised based on Documents 1 and 2. The reason for this is 
explained below. 

Incidentally, for the sake of convenience of explanation, claims 1 to 10 of the 
present are indicated below. 

1 . A nickel-tantalum alloy sputtering target containing 0.5 to 1 0at% of tantalum 
in nickel. 

2. A nickel-tantalum alloy sputtering target containing 1 to 5at% of tantalum in 
nickel. 

3. A nickel-tantalum alloy sputtering target according to claim 1 or claim 2, 
wherein inevitable impurities excluding gas components are 100wtppm or less. 

4. A nickel-tantalum alloy sputtering target according to claim 1 or claim 2, 
wherein inevitable impurities excluding gas components are 10wtppm or less. 

5. A nickel-tantalum alloy sputtering target according to any one of claims 1 to 
4, wherein oxygen is SOwtppm or less, and nitrogen, hydrogen and carbon are 



respectively 1 0wtppm or less. 

6. A nickel-tantalum alloy sputtering target according to any one of claims 1 to 

5, wherein oxygen is 10wtppm or less. 

7. A nickel-tantalum alloy sputtering target according to any one of claims 1 to 

6, wherein the initial magnetic permeability of in-plane direction of the target is 50 
or more. 

8. A nickel-tantalum alloy sputtering target according to any one of claims 1 to 

7, wherein the maximum magnetic permeability on the initial magnetization curve of 
the in-plane direction of the target is 100 or more. 

9. A nickel-tantalum alloy sputtering target according to any one of claims 1 to 

8, wherein the average crystal grain size of the target is 80 ^m or less. 

10. A manufacturing method of a nickel-tantalum alloy sputtering target 
according to any one of claims 1 to 9, wherein final heat treatment is performed at 
a recrystallization temperature of up to 950°C. 

3) The present invention and the cited Documents are now compared. 

As described in claim 1, the present invention relates to a "nickel-tantalum 
alloy sputtering target containing 0.5 to 10at% of tantalum and the residual nickel 
for use as a gate electrode material." 

As the gate electrode material, a metal film mainly of Ni is foremost formed 
on the Si substrate, and this is subject to heat treatment to form a NiSi (silicide) film. 
Here, in the case of NiSi film, it can easily make a phase transition to NiSi 2 , and 
there is a problem of the boundary roughness becoming aggravated and highly 
resistive. Moreover, there are other problems in that the NiSi 2 is easily coagulated 
and excessive formation of silicides may occur. 

As a method of overcoming these problems, a primary objective of the 
present invention is to form a thermally stable NiSi film by adding a prescribed 
amount of Ta (0.5 to 10at% of Ta) to the NiSi film that easily makes a phase 
transition to NiSi 2 and raising the phase change temperature from NiSi to NiSi 2 . 

Foregoing Document 1 and Document 2 do not describe any constitution of 
adding Ta to Ni in order to obtain the purpose, operation, and effect of the present 
invention. 

4) Foremost, when reviewing cited Document 1, since the conventional Ni-V 
film has low corrosion resistance and the production of V is small as the brazing 
under-layer material such as soldering material upon mounting an IC, this is 
changed to Ni-Nb, and the primary objective thereof is to function as a dispersion 
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prevention barrier to the base of the soldering material. Further, the addition of Nb 
is for eliminating the Ni magnetism, and Ta, W or the like may be additionally added 
to increase corrosion resistance. 

The present invention and Document 1 clearly have different basic 
components, and Document 1 does not in any way disclose the object, constitution, 
operation and effect of the present invention of adding a prescribed amount of Ta 
(0.5 to 10at% of Ta) to Ni in order to increase the phase change temperature from 
NiSi to NiSi 2 , and to form a thermally stable NiSi film. Moreover, the usage is also 
clearly different. As described above, Document 1 has no technical elements 
leading to the addition of Ta as provided in the present invention. 

5) Next, cited Document 2 is for obtaining a magnetic thin film superior in high 
frequency magnetic properties, and relates to a target for forming a film capable of 
maintaining high magnetic permeability by adding metal elements such as Ta to Ni- 
Fe. As with Document 1, the basic components are clearly different from the Ni-Ta 
of the present invention. 

Further, the increase of magnetic permeability referred to in the present 
invention is of the target itself, and is not referring to the magnetic permeability of 
the thin film as in Document 2. Moreover, as described in the comparison with 
Document 1 above, Document 2 also does not in any way disclose the object, 
constitution, operation and effect of the present invention of adding a prescribed 
amount of Ta (0.5 to 10at% of Ta) to Ni in order to raise the phase change 
temperature from NiSi to NiSi 2 , and to form a thermally stable NiSi film. Moreover, 
as with Document 1 , the usage is also clearly different. 

6) The Examiner seems to understand the present invention as "an invention of 
a sputtering target for Ni-Ta gate metal...", but this understanding is erroneous. As 
explained above, the present invention is an "invention of a sputtering target for Ni- 
Si gate metal..." In other words, the target gate film is different. 

In addition, although the Examiner is indicating that "the use of high melting 
point metal as the gate electrode is a matter of technical common knowledge" in 
the Notice, the film forming by the sputtering target of the present invention is an 
NiSi film for the gate electrode, and the NiSi is not a high melting point metal. It 
seems that this point is also being misunderstood. 

In any case, Document 1 and Document 2 do no technically disclose or 
suggest the present invention. Thus, the present invention could have not been 
easily devised based on these Documents. 
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6. As described above, the inventions described in Documents 1 and 2 do not 
in any way disclose or suggest the present invention claimed in claims 1 to 10, and 
the technical spirit of Documents 1 and 2 and the technical spirit of the present 
invention are clearly different. Thus, Documents 1 and 2 cannot be used as 
grounds for indicating that the present invention could have been easily devised 
based on such Documents 1 and 2. 

Accordingly, the indication that the present invention as claimed in claims 1 
to 10 could have been easily devised based on Documents 1 and 2 is erroneous, 
and we hereby request another preliminary examination acknowledging the novelty 
and inventive step of the present invention. 
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